Autodeubiquitination protects the tumor suppressor BAP1 from cytoplasmic sequestration mediated by the atypical ubiquitin ligase UBE2O.
The tumor suppressor BAP1 interacts with chromatin-associated proteins and regulates cell proliferation, but its mechanism of action and regulation remain poorly defined. We show that the ubiquitin-conjugating enzyme UBE2O multi-monoubiquitinates the nuclear localization signal of BAP1, thereby inducing its cytoplasmic sequestration. This activity is counteracted by BAP1 autodeubiquitination through intramolecular interactions. Significantly, we identified cancer-derived BAP1 mutations that abrogate autodeubiquitination and promote its cytoplasmic retention, indicating that BAP1 autodeubiquitination ensures tumor suppression. The antagonistic relationship between UBE2O and BAP1 is also observed during adipogenesis, whereby UBE2O promotes differentiation and cytoplasmic localization of BAP1. Finally, we established a putative targeting consensus sequence of UBE2O and identified numerous chromatin remodeling factors as potential targets, several of which tested positive for UBE2O-mediated ubiquitination. Thus, UBE2O defines an atypical ubiquitin-signaling pathway that coordinates the function of BAP1 and establishes a paradigm for regulation of nuclear trafficking of chromatin-associated proteins.